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Abstract

The Council for Exceptional Children (CEC) recently released updated standards regarding how to
determine whether any particular intervention may be deemed an evidence-based practice (EBP). As new
criteria regarding the acceptance of any specific intervention as evidence-based become available, the
question arises: Would the application of new standards to studies completed under the older guidelines
result in changes to past conclusions? The current study examined if changes in EBP standards might
change the classification of an exemplar practice that was previously designated as an EBP. In this case, we
examined video modeling (VM), an accepted practice regarding skill acquisition in special education as an
exemplar practice. In order to determine if the new CEC 2014 standards would impact a previously
determined EBP finding, a re-examination of Bellini and Akullian’s (2007) frequently cited meta-analysis
that focused on VM as an intervention for individuals with autism spectrum disorders (ASD) was
conducted. The results revealed that if Bellini and Akullian had conducted their review using updated
CEC 2014 standards, VM applied to individuals with ASD would not have been classified as an EBP.

Key Words: Evidence-Based Standards; Special Education; International Special Education; International Standards; Standards-Based Education;
Contextual Education; Individualized Education

Within the field of special education, much of the literature ~ who exhibit great variability of attributes. The use of single
has consisted of studies utilizing single case designs case designs within special education has led to an ongoing
(Freeman & Sugai, 2013). Single case methodology is discussion within the field of exceptional children regard-
particularly useful when examining groups of individuals ing how to define any particular body of literature as
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pointing to an evidence-based practice (EBP) that should be
adopted widely by practitioners. While several authors and
entities have attempted to define EBPs regarding special
education teaching techniques, each attempt contains
limitations. This is especially true when such efforts have
attempted to classify a literature base that consists largely of
research involving the use of single case methodologies.
More importantly, no single accepted set of criteria exists
internationally to which practitioners can turn in order to
find EBPs relevant to the contexts, languages, cultures, and
educational goals of any specific instance of student need
(Hornby, Gable, & Evans, 2013).

Legislation in the United States (U.S.) and elsewhere
has made understanding EBPs crucial to both researchers
and practitioners. Most applicable to U.S. special education
professionals is the Individuals with Disabilities Education
Improvement Act (2004) which suggests that peer-reviewed
research be used to guide practice and, more recently, the
Every Student Succeeds Act (2015) which includes the words
“evidence-based” 45 times (ESSL, 2015).

Outside the U.S., calls echo those of the U.S. to
improve the quality of learning through providing children
with well-educated, quality practitioners who utilize
evidence-based teaching practices. Furlong, Cochran-
Smith, and Brennan (2009) comment concerning their
review of a collection of internationally peer reviewed
articles, that all education practitioners require training in
defining and understanding teaching practices that have
been scientifically verified as part of an international focus
on improving the quality of education worldwide.

In Canada, this question is of particular interest. Efforts
to respect and incorporate a multicultural approach to
teaching and learning has challenged more traditional
Western type practices still widely used and accepted
within institutes of higher education. Teaching and learning
professionals have been challenged to re-define and
examine traditional epistemologies and ontologies regard-
ing the practices of teaching and learning (Madden, 2015).
Such efforts are reflected in new local and provincial
policies regarding the incorporation of such multi-cultural
foundational views to include First Nations  traditional
ways of knowing (Truth and Reconciliation Commission of
Canada, 2015) and others as valid and useful approaches to
the ongoing formation and dissemination of knowledge.

Hornby et al. (2013) examined international literature
from Australia, England, Hong Kong, New Zealand and the
U.S. to analyze similarities and differences in the ways
international locations approach the definition of EBPs
within education. These authors noted several complicating
factors in defining EBPs once the search expands beyond
cultural, language, political and/or geographic borders.
These authors noted that there “is an inadequate sharing of
information between professionals. . .(that) has resulted in
the development of isolated examples of successful

practices that are not easily disseminated across cultural
and political settings” (Hornby et al., 2013, p. 121). This is
particularly problematic as the world becomes smaller
through globalization, advanced transportation and geo-
graphic migration of peoples at a far greater rate than in
previous times. The findings of these authors suggest that as
classrooms become more and more diverse, it is likely not
sufficient to have any one list of EBPs such as is listed in the
What Works Clearinghouse (U.S. Dept. of Education: IES,
2018) and the Best Evidence Encyclopedia (Johns Hopkins
University CRRE, 2018). Educators need to consider
context as a foundational piece of methodology effective-
ness (Hornby et al., 2013). Additionally, social validity is
also likely foundational in choosing the best EBPs as applied
to any particular individual student even after a particular
methodology may have passed muster as an EBP by any
individual set of criteria (Hornby et al., 2013).

Within the field of special education, the Council for
Exceptional Children (CEC) devoted a special issue of their
journal Exceptional Children, vol. 71(2) in 2005 to providing
quality indicators for research studies and proposed
standards with which to classify the quality and quantity
of research in support of special education related
treatments and/or instructional methods. Key within this
issue, Horner et al. (2005) defined “single case research (as)
experimental rather than correlational or descriptive, and
its purpose (is) to document causal, or functional,
relationships between independent and dependent vari-
ables” (p. 166). Additionally, Kennedy (2005) defined
single case designs as being “used to demonstrate
experimental control within a single participant” (p. 12)
and defended the use of single case research designs to
define evidence-based practices stating that one person is
used as both the control and the participant to obtain
internal validity. In single case designs, threats to internal
validity are controlled through manipulation of a single
independent variable and noting any effects on a single
outcome dependent variable (Kennedy, 2005). Clearly,
those engaged in single case research have attempted to
define and solidify the usefulness of this methodology in
identifying interventions and strategies as evidence-based at
the level of the individual learner.

However, skepticism remains as to if a collection of
single case studies may be sufficient to provide evidence
that a particular intervention is effective for specific groups
by those more accustomed to larger-scale, quantitative true
or quasi-experimental study designs (Horner, Smolkowski,
Sugai, & Swaminathan, 2012). Horner et al.’s (2005) article
addressed this and outlined seven quality indicators to
examine the methodological soundness of single case
studies. These authors implied that only studies that
employ these standards of quality should be examined
through meta-analysis to reach conclusions as to the
evidence base of a given educational or behavioral
intervention. These seven quality indicators included: 1) a
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thorough description of the study’s participants and setting,
2) an operationalized definition of the dependent variable,
3) an operationalized definition of the independent
variable, 4) a baseline time period sufficient to decipher a
pattern, 5) the establishment of experimental control, 6) the
establishment of external validity, and 7) the establishment
of social validity (Horner et al., 2005). Key within these
seven quality indicators is an understanding that popula-
tion and setting play a significant role in understanding the
context of any researched intervention and must be
considered as much as the experimental rigor of the
research designs when analyzing the effectiveness of any
methodology under study. Following publication in 2005,
Horner et al.’s seven quality indicators were largely adopted
as the standard by which to judge the quality of single case
research studies within the field of special education
(Wendt & Miller, 2012).

In 2012, Horner et al. revisited the idea of how single
case research designs could be used to meet the continuing
demands that educational research be conducted using
rigorous experimental designs and that a focus on meta-
analysis be used to determine any single intervention as an
EBP (Horneretal., 2012). Horner et al. (2012) called for the
reconsideration of using statistical analysis to summarize
and evaluate the outcomes of single case research. These
authors pointed out that the size of experimental effects
represents one essential element in ascertaining the
evidence base for a practice while also suggesting that
visual analysis of individual single case results represents
another essential element. They suggested that the body of
research evidence supporting a practice should 1) show an
experimental or causal effect, 2) document the size of any
experimental effect, and 3) validate the social importance of
any findings. Again, this social importance element is listed
as critical in interpreting a selection of any set of literature as
being classified as an EBP.

Several prominent entities, including the What Works
Clearinghouse (U.S. Dept. of Education: IES, n.d.), the
Evaluative Method (Reichow, Volkmar, & Cicchetti, 2008),
and the Certainty Framework (Simeonsson & Bailey, 1991),
have attempted to develop standards for the use of single
case research by placing scaled metrics around the quality
of single case research designs (Wendt & Miller, 2012).
While these standards and metric-based measurement tools
offer a means of classifying the quality of single case
designs, Wendt and Miller (2012) found that using multiple
tools to evaluate individual studies often produces different
results. With each tool offering a different quality
assessment of any given single case study, questions remain
as to how a body of quality single case studies can be
identified and then examined through meta-analysis to
establish the evidence base of a specific intervention that
warrants the technique be employed on a larger scale
(Wendt & Miller, 2012).

More recently, Freeman and Sugai (2013) again
attempted to assist practitioners in choosing EBPs in the
field of special education. They discussed typical methods
of quality analysis involved in analyzing the ability of
multiple single case research studies to point to EBPs. Still,
these authors pointed out that “the body of special
education research is varied and clear standards for EBPs
are not yet clearly defined” (Freeman & Sugai, 2013, p. 12).

Important to current discourse, The Council for
Exceptional Children (CEC) commissioned a group of
leading researchers in the field of special education to work
on the critical issue of defining EBPs. This work group was
tasked with formulating a current set of standards with
which to evaluate a body of literature on specific
instructional practices as evidence-based. Providing details
to the processes involved, Cook et al. (2015) described how
the group utilized the foundational work of Horner,
Gerston, Kratochwill, Cook and others to formulate and
test 28 indicators of quality research and to establish
standards to classify the evidence-base of an instructional
practice based on methodologically sound studies. The CEC
2014 standards of EBPs (Cook et al., 2015) are separated
into two sections — quality indicators to examine the
methodological soundness of studies and standards for
classifying the evidence base of practices on the basis of
sound studies (Cook et al., 2015). The group adopted
quality indicators of methodologically-sound studies to
include a sufficient description of the study context and
setting, a thorough description of participants, and a
description of the intervention agents (Cook et al., 2015).
Also included in the quality indicators was an assessment of
implementation fidelity, evidence of internal validity,
appropriate application of outcome measures, and appro-
priate data analysis (Cook et al., 2015). Based upon the
quality indicators, the group then provided standards for
classifying the effects of a practice. Within this classification
system, a practice could be categorized as a) evidence-
based, b) potentially evidence-based, ¢) practice with mixed
effects, d) insufficient evidence, or e) practice with negative
effects (Cook et al., 2015). There are 28 quality indicators
total; however, 6 apply only to group comparison studies
and 4 apply only to single-case type studies with 18
applying to both group comparison and single-case type
studies. As a result, there are 24 quality indicators that
apply to group comparison studies and 22 that apply to
single-case studies.

Further complicating the dissemination of information
regarding EBPs to practitioners is the abundance of web-
based resources that propose to supply readers with
information regarding which practices are evidence-based.
Test, Kemp-Inman, Diegelmann, Hitt, and Bethune (2015)
identified 47 web sites that professed to list EBPs regarding
the teaching of children with exceptionalities. Upon
probing the sites, the authors ultimately classified 43% as
“Do Not Trust” (Test et al., 2015).
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Clearly the practitioners and researchers within the
field of education continue to refine and define criteria with
which to judge any specific practice as evidence based. Also
clear is that the commonly available ‘lists” of evidence based
practices in education are typically based on differing sets of
criteria that in the best of cases concentrate on the meta-
analytic analysis of scientifically valid studies with only a
small regard for linguistic, cultural, social, religious or
political context. In the worst of cases, such lists seem to be
unrelated to any criteria of scientific rigor or review at all. It
is the goal of this work to analyze how changing criteria may
affect past conclusions as to if any specific method may be
counted among those that are evidence based and thus to
analyze the hypothesis that lists of EBPs may need to change
as context and criteria change over time. This work also
tests a secondary hypothesis that examines the validity of
defining methods as evidence based through any analysis of
single case research studies that by definition, only examine
any intervention as it relates to a specific individual subject.

VIDEO MODELING AS EXEMPLAR

Video modeling (VM) represents one relatively common
behavioral and instructional intervention that is used in
part, to support the learning of students with autism
spectrum disorders (ASD). Research dating back to the
1970s demonstrates the effectiveness of VM for students
with ASD (e.g., Charlop & Milstein, 1989; Charlop &
Walsh, 1986; Creer & Miklich, 1970; Dowrick & Raeburn,
1977). Thus, VM is an intervention whose effectiveness has
been well-researched and documented in the literature.

When examining the effects of differences in criteria for
EBPs, VM serves as a particularly good focus given that the
method assumes that the videos are produced in culturally,
linguistically, and socially valid ways across contexts. For
example, a video model portraying appropriate joyous
response (clapping after a performance) for a child with
ASD in a Euro-centric culture would be socially valid for
that context. By contrast, a similar video model used to
show appropriate ways to greet or show support in a First
Nations context in Western Canada may show the
traditional raised hand gesture. Both would thus be equally
socially valid in their relevant contexts while maintaining
methodological standards required to implement VM as an
evidence based instructional strategy. This technique of VM
would seem somewhat suited for use as subject matter for
this study precisely because the technique largely eliminates
contextual differences in the ways the method is utilized.

Regarding the specific instructional/behavioral inter-
vention of VM, several meta-analyses have been conducted
in an effort to classify VM (in several variations) as an EBP to
support the learning of individuals with ASD. Mason, Ganz,
Parker, Burke, and Camargo (2012) analyzed peer and
adult actor type video modeling in an effort to determine
whether this method should be classified as an EBP. These

authors identified 106 participants with ASD across 42
studies, 27 of whom had a comorbid diagnosis. The
authors’ methodological evaluation criteria did not include
all of the CEC 2014 standards for EBPs, as this article was
written prior to the standards being published. Still, the
authors concluded at the time of publication that VM with
other as model is “highly effective” (Mason et al., 2012, p.
1076) for instruction of individuals with ASD.

Another meta-analysis often cited when considering
VM as an EBP was conducted by Shukla-Mehta, Miller, and
Callahan (2010). The outcomes of interest to these authors
were social and communication skills. Since this article also
preceded the release of the CEC 2014 standards for EBPs,
the authors did not utilize them in selecting articles to
include in their meta-analysis. Of the 20 studies found to
meet their inclusion criteria, only four examined VM in
isolation (i.e.: no other support or intervention was used in
addition to VM); other studies used confounding and
extraneous instructional techniques in addition to VM
bringing into question Kennedy’s (2005) definition of
single case research as involving a single independent and
dependent variable. Still, the authors identified VM as
essentially effective.

Bellini and Akullian (2007) conducted a widely cited
meta-analysis in which they sought to discern the
effectiveness of video-based instruction for students with
ASD in terms of a) behavioral functioning, b) social-
communication skills, and ¢) functional life skills. The
authors examined 23 peer-reviewed, published works that
utilized single-case research designs and that demonstrated
experimental control through multiple-baseline, reversal,
and/or alternating treatment methods. This methodology
was true to the accepted guidelines at the time the article
was written. The authors concluded that VM and video self-
modeling (VSM) interventions for students with ASD
should be considered EBPs. While this study was welcome
news for researchers and practitioners examining video-
based interventions and those well-versed in single-case
research, the authors could not employ the study selection
criteria advocated by authors in more recent years. Since
Bellini and Akullians’ (2007) article is overwhelmingly used
as a citation for the assertion that VM is an EBP for
individuals with ASD, the new CEC 2014 standards for
EBPs should be applied so that the conclusions regarding
the effectiveness of VM for this population can be updated
appropriately.

PURPOSE

The purpose of this study was to re-examine Bellini and
Akullian’s (2007) highly influential meta-analysis to
determine whether VM meets the CEC 2014 standards for
EBPs outlined in Cook et al. (2015). All 23 studies included
in the original Bellini and Akullian work were examined
using the new CEC 2014 standards for EBPs (Cook et al.,
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2015) that relate to single case studies to better understand
how changing EBP criteria might lead to the classification or
declassification of any particular practice (in this case VM)
as an EBP. This re-examination is important not only to
ensure practitioners are provided with the most up-to-date
information regarding VM as an EBP, but also in analyzing
how changes in standards might inform future discourse in
continuing to define EBP standards that align with ever
increasing diverse student populations in a world- wide
multi-cultural context. Such review also represents an
essential re-evaluation of a highly-cited source to either
reinforce findings and further citation or to indicate a need
for new meta-analytic work using newly refined standards
be conducted.

METHOD

To begin the analysis, the original articles examined by
Bellini and Akullian (2007) were obtained. Within their
article, the authors outlined their method for searching and
obtaining articles as well as how the articles were narrowed
to 23 that met their inclusion criteria. Thus, these 23
articles that met Bellini and Akullian’s (2007) original
inclusion criteria were then re-examined to determine if
they met the new CEC 2014 quality indicators for
methodological soundness as it relates to single case
studies.

Initial analysis was conducted through independent
quality review of the 23 articles. Reviews were conducted by
the authors of this work after careful review and discussion
concerning the 22 relevant CEC 2014 quality indicators as
published by Cook et al. (2015) and on the CEC website.
Initial reviews were conducted by the first and third authors
using the 22 quality indicators applicable to the single-case
studies. Following the independent examination of each
article by the first and third authors, any disagreement
between these reviewers on one or more of the 22 quality
indicators was examined independently by the fifth author.
The fifth author’s independent review of a disputed
indicator determined its final disposition (i.e., two of three
reviewers agreed as to the indicator being met or not met).
The analysis of the original 23 articles in this way was
sufficient to explore how the changing quality indicator
criteria for examination of studies may affect the ultimate
classification of the evidence base for VM found in Bellini
and Akullian’s original work.

Next, classification of articles that were determined to
be methodologically sound by at least two of three reviewers
in all 22 criteria areas related to single-case studies were
examined using single-subject phase trend visual analysis
and points of non-overlapping data analysis. These data
analysis methods were used to determine if each study
revealed a positive, negative, or neutral effect using the
standards for classifying the evidence base of practices
(Cook et al., 2015). The use of single-case studies and the

visual analysis of data is common in clinical settings to
demonstrate a change over time when investigating
phenomena on a small number of participants (Bobrovitz
& Ottenbacher, 1998). Additionally, it represents the
traditional means by which single-case data has been
evaluated (Horner et al., 2005; Park, Marascuilo &
Gaylord-Ross, 1990; Parker, Hagan-Burke, & Vannest,
2007).

Visual analysis consisted of reviewing each graph per
participant and visually observing the trends between
baseline and following periods to decipher any differences
in slope and/or mean data levels between treatment
conditions and baseline (Cook et al., 2015; Scruggs,
Mastropieri, & Regan, 2006). Next, the variability of the
data around a mean level by phase and an analysis of the
“immediacy of any observed treatment effect” was noted
(Cooketal., 2015, p. 229). This analysis was independently
performed by the first and third authors. No tie breaker
analysis was needed by the fifth author since the first and
third author agreed as to the nature of the trends between
baseline and intervention periods for the analyzed three
studies. Although traditional visual analysis represents a
relatively subjective approach to interpreting single-subject
data (Alresheed, Hott, & Bano, 2013), it remains histori-
cally recommended as a piece of treatment effect analysis
(Franklin, Gorman, Beasely, & Allison, 1996; Robey,
Schultz, Crawford, & Sinner, 1999) and is included within
the new CEC 2014 standards for EBPs (Cook et al., 2015).

Although controversial, percentage of non-overlapping
data (PND) analysis represents a common method of
reporting effect size when analyzing single case data
(Maggin, Briesch, & Chafouleas, 2013; Scruggs & Mas-
tropieri, 2013). While many methods of analysis exist for
evaluating effect size using variations of non-overlapping
data calculations, each has limitations (Alresheed et al.,
2013; Kratochwill et al., 2010). As PND represents one of
the oldest and most well-known methods to calculate effect
size (Alresheed et al., 2013) when analyzing a multitude of
single case designs, it was used in this study to represent a
non-regression approach to quantitative effect size analysis.

PND was calculated by observing how many data
points collected during intervention exceeded the upper-
most data point collected during baseline (Alresheed et al.,
2013). That number was then divided by the total number
of observations during the intervention period to obtain a
PND score. This method was used on each of the skills
performed from each of the participants in each study.
Additionally, two authors independently calculated PND
effect size to account for any visual judgement differences
that might occur when working with graphs rather than raw
data.

A note concerning effect size when analyzing single
case research designed interventions is important. CEC’s
published Standards for Evidence Based Practices in Special
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Education published online and noted earlier acknowledge
many ways in which the effects indicated through analysis
of single-case designs can be examined. These guidelines
stress that a “functional relationship is established by
reviewers’ use of standard methods of visual analysis”
(p.7). These guidelines continue to specifically indicate
several examples of functional relationship analysis to
include examining data across phases through observing or
calculating: the “level of mean scores between phases. . . the
slope of data within a phase,. . . (the) variability (or) range of
scores around a level or trend line,. .. assessments of the
immediacy of any observed treatment effect... and (or)
overlap of data points across phases” (p.7). Specifically,
three quality indicators relate to the calculation and
interpretation of effect size within the new CEC 2014
standards. Quality indicator 6.0 (Internal validity: 6.1 &
6.5) mandates that the independent variable is under
control of the experimenter and any changes in the
dependent variable(s) are caused by the manipulation of
the independent variable. Quality indicator 7.0 (Outcome
measures: 7.2 & 7.3) suggest that outcome measures are
able to gage effect size and are appropriately measured.
Quality indicator 8.0 (Data analysis: 8.2 & 8.3) mandates
that any analysis of data is conducted appropriately and that
effect size is reported. Clearly, the CEC guidelines
acknowledge that some disagreement remains as to how
to uniformly assess the effect size of any treatment effect
when examining multiple single case studies related to the
variables of interest. While some argue that points of non-
overlapping data should be used to confirm visual analysis
when conducting meta-analysis of single case designed
studies (Scruggs & Mastropieri, 2013), others suggest that
the method does not represent a true effect size since the
method may not indicate a magnitude of change (Wolery,
Busick, Reichow & Burton, 2010). We report the effect size
in this work using the points of non-overlapping data
approach to replicate the original method of reporting
provided in Bellini and Akullian’s original work however it
should be noted that overall visual analysis (to include PND
analysis) as provided for in CEC’s guidelines was used in
the present re-evaluation to analyze any functional
relationship in the studies meeting all of CEC’s quality
indicators.

RESULTS

A review of all 23 articles was initially conducted
independently by the first and third authors. Agreement
between these two authors concerning the CEC 2014
quality indicators across all articles was measured to be
87.15%. Because the first and third author agreed that all
CEC 2014 quality indicators concerning single subject
designs had been met for three of the articles reviewed, a
third reviewer was not needed in order to meet the two of
three reviewer agreement threshold for those three articles.
All the remaining articles (n =20) were reviewed by the fifth

author in order to resolve each disagreement between the
first and third author. Inter-observer agreement (IOA)
between the first and fifth author regarding the 20 articles
reviewed by the fifth author was calculated to be 97.25%.
IOA between the third and fifth author regarding these
same 20 articles was calculated to be 87.87%.

The percent with which the original 23 articles met
Council for Exceptional Children (2014) standards for
EBPs ranged from 100% (n = 3) to 45.45% (n=1). Thus,
only three of the original 23 articles were found to meet all
of the CEC 2014 quality indicators to be considered
methodologically sound (see Table 1). Only three of the
new CEC 2014 quality indicators were met by all 23 articles
(indicators 2.1, 4.1 and 7.1; participant demographics,
detailed intervention procedures, socially important out-
comes) while indicators 3.1 and 3.2 (describing the role
and training of the intervention agent) received the least
affirmative reviews (see Table 2).

Using Cook et al.’s (2015) approach, the three studies
that met CEC 2014 methodological requirements were
individually classified as having a positive, neutral/mixed,
or negative effect. According to Cook et al., a positive effect
can be concluded if “functional positive relations are
established for at least three-fourths (75%) of the relevant
cases...with a minimum of three total cases; and no
functional negative relations are observed” (Cook et al.,
2015, p. 229).

Only two of the three articles that had been found to be
methodologically sound under CEC 2014 standards met
the standards to be regarded as having a positive effect.
Charlop-Christy, Le, and Freeman (2000) examined
differences between VM and in-vivo (real life) modeling
for five participants with ASD. The authors utilized a
multiple-baseline across skills and participants design.
Targeted skills included social communication, conversa-
tional skills, spontaneous greetings, and play behaviors.
Some prompting and positive reinforcement were used
during baseline, however, they were not used during the
VM intervention. Overall intervention PND was calculated
to be 82%. Visual analysis concluded overall positive effects
for all participants during the intervention phases of the
study. Therefore, this study met CEC 2014 standards for
classification as having a positive effect.

Norman, Collins, and Schuster (2001) examined the
effectiveness of VM to teach self-help skills to two
participants with intellectual disability and one participant
with ASD. The authors utilized a multiple probe design
across behaviors replicated across participants coupled with
a constant time delay procedure. Targeted skills included
cleaning sunglasses, putting on a wrist watch, and zipping a
jacket. Overall intervention PND was calculated to be 74%.
Visual analysis concluded overall positive effects for all
participants during the intervention phases of the study.
Because only one participant of three participants was noted
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Table 1
Bellini & Akullian Articles/CEC 2014 Standards Not Met

Findings

CEC standard(s)

Percent agreement -

Article not met CEC 2014 standards
Alcantara, P. R. (1994) 3.1,32 91.30
Apple, A. L., Billingsley, F., Schwartz, 1. S., & Carr, E. G. 6.5 95.65
(2005)
Charlop, M. H., & Milstein, J. P. (1989) 3.1,32,6.1 86.96
*Charlop-Christy, M. H., Le, L., & Freeman, K. A. (2000) 0 100.00
D’Ateno, P., Mangiapanello, K., & Taylor, B. A. (2003) 3.1,32 91.30
Haring, T. G., Kennedy, C. H., Adams, M. J., & Pitts- 3.1,32,51,52,53 78.26
Conway, V. (1987)
MacDonald, R., Clark, M., Garrigan, E., & Vangala, M. 3.1,3.2,5.1,52,53 78.26
(2005)
Mechling, L. C., Pridgen, L. S., & Cronin, B. A. (2005) 3.2 95.65
Nikopoulos, C. K., & Keenan, M. (2003) 3.1,32,51,52,53 78.26
Nikopoulos, C. K., & Keenan, M. (2004) 1.1, 3.2,5.1,5.2,5.3, 78.26
*Norman, J. M., Collins, B. C., & Schuster, J. W. (2001) 0 100.00
Ogletree, B. T., & Fischer, M. A. (1995) 1.1 45.45
42
5.1,52,53
6.2,65,66,67,73,74,75
Sherer, M., Pierce, K. L., Paredes, S., Kisacky, K. L., 3.1,3.2,52,53 82.61
Ingersoll, B., & Schreibman, L. (2001)
Shipley-Benamou, R., Lutzker, J. R., & Taubman, M. 3.1,32,51,52,53 78.26
(2002)
Simpson, A., Langone, J., & Ayres, K. M. (2004) 3.1,32 91.30
Taylor, B. A, Levin, L., & Jasper, S. (1999) 31,32,51,52,53 78.26
Coyle, C., & Cole, P. (2004) 31,32 91.30
Buggey, T. (2005) 51,52,53 86.96
Buggey, T., Toombs, K., Gardener, P., & Cervetti, M. 1.1 69.57
(1999) 3.2,3.2,51,52,53
6.3
Hagiwara, T., & Myles, B. S. (1999) 3.1,32,51,53 82.601
Lasater, M. W., & Brady, M. P. (1995) 3.1,3.2,5.1,53 82.61
Thiemann, K. S., & Goldstein, H. (2001) 3.1,3.2 91.30
*Wert, B. Y., & Neisworth, J. T. (2003) 0 100.00

as having an ASD, this study could not meet CEC 2014
standards for classification as having a positive effect. No
negative effects were reported within this study thus the
study could not be classified as having a negative effect.
According to CEC classification guidelines, when a study
neither meets positive or negative effect standards, the study
should be classified as having neutral or mixed effects thus
this article is classified as such in the present work.

The final study, by Wert and Neisworth (2003), utilized
a multiple-baseline across four participants with ASD in an
effort to examine the effects of video self-modeling (VSM) on
spontaneous requesting behaviors. Positive trends were
noted via visual analysis for all four participants between
baseline and intervention phases. Overall PND was calculat-
ed to be 96%. Therefore, this study met CEC 2014 standards
for classification as having a positive effect.
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Table 2
Percent of EBP Standards Met

Findings
CEC standard # % fn)
1.1 86.96 20
2.1 100.00 23
2.2 95.65 22
3.1 34.78 8
3.2 26.09 6
4.1 100.00 23
4.2 95.65 22
5.1 43.48 10
52 60.87 14
53 65.22 15
6.1 95.65 22
6.2 95.65 22
6.3 86.96 20
6.5 86.96 20
6.6 95.65 22
6.7 91.30 21
7.1 100.00 23
7.2 95.65 22
7.3 95.65 22
7.4 95.65 22
7.5 95.65 22
8.2 91.30 21

In total, two studies (i.e., Charlop-Christy et al., 2000;
Wert & Neisworth, 2003) met the CEC 2014 methodolog-
ical standards and the CEC 2014 standards to be classified
as having a positive effect. However, only nine participants
with ASD were examined across these two studies, missing
the required 20 participants across five studies necessary to
be considered an evidence-based practice. This is a
significant change from Bellini and Akullian’s original
findings that utilized standards current at the time of their
2007 study.

These findings do, however, allow for VM to be
classified as a potentially EBP. According to CEC 2014
standards for EBPs, the findings included “two to four
methodologically sound single case studies with positive
effects [and]...include no methodologically sound studies
conducted with negative effects, and at least a 2:1 ratio of
methodologically sound studies with positive effects
compared to methodological sound studies with neutral/
mixed effects” (Cook et al., 2015, p. 9). Despite the fact that
all three studies examined the effect of different types of VM
“packages” (with and without other co-occurring inter-
ventions) on various dependent variables, one can broadly

conclude that VM, in general, would have been deemed a
potentially EBP when used to teach skills to participants
with ASD based on the re-examination of Bellini and
Akullian’s original work. No specific conclusions can be
made beyond this very general statement based on the
application of CEC 2014 standards to only the studies
included within Bellini and Akullian’s original 2007 study.

DISCUSSION

The purpose of this study was to analyze how changing
criteria may affect past conclusions as to if any specific
method may be counted among those that are evidence
based. This work also tested the secondary hypothesis that
examined the validity of defining methods as evidence
based through any analysis of single case research studies.
With regard to the first inquiry, the re-examination
included reviewing each of the 23 articles included in
Bellini and Akuillan’s (2007) meta-analysis using the
quality indicators that focused on the methodological
soundness of single-case studies to understand how the
changes might affect the findings of their original work.
Only three quality indicators (2.1 — participant demo-
graphics, 4.1 — detailed intervention procedures, and 7.1 —
socially important outcomes) were met by all 23 studies.
Additionally, only three studies (i.e., Charlop-Christy, Le,
& Freeman, 2000; Norman, Collins, & Schuster, 2001;
Wert & Neisworth, 2003) met all 22 quality indicators.

The indicators most often missed were 3.1 — describe
the role of the intervention agent, 3.2 — describe training
needed to implement the intervention, and 5.1 — assess and
report intervention fidelity. These indicators were missed
by 15, 17, and 11 of the 23 articles, respectively (see table
1). These findings suggest that many of the articles
identified in the Bellini and Akullian’s (2007) meta-analysis
did not provide a significant amount of information on the
role of the intervention agent, meaning the person
responsible for implementing the intervention (e.g.,
teacher, researcher, paraprofessional, parent) or a sufficient
description of said person. Further, many of the articles
lacked a clear description of the training necessary or
provided to intervention agents in implementing the
intervention. This information relates to the ability of a
practitioner to learn required information that would be
needed in order to implement the intervention in an
appropriate manner and in accordance with required parts
to replicate any evidence based practice.

Most important, 11 of the articles lacked clear
information as it related to implementation fidelity meaning
the implementation procedures were not directly assessed
or reported. Implementation fidelity is important as it
relates to EBPs because implementation is the critical link
between research and practice (Cook & Odom, 2013). The
fidelity with which an intervention is implemented affects
its level of effectiveness (Carroll et al., 2007). In order to
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ensure that practitioners are engaged in practices that lead
to improved outcomes for students, they must correctly and
effectively implement the EBPs. The EBP cannot yield the
intended outcome if it is not implemented correctly (Cook
& Odom, 2013). Thus, the need for a direct assessment and
report of implementation fidelity within studies is crucial.
While findings did show that detailed intervention
procedures were provided in all 23 examined studies, the
lack of intervention fidelity information leave open the
question as to if procedures were followed as indicated in
the studies not meeting criteria in this re-evaluation of the
23 studies.

Of note regarding the quality indicators that were met
by all 23 studies examined, participant demographics and
socially valid outcomes point to historically acknowledging
the effects of demographics and context when examining
any given intervention as EBP. Still, the original work
completed by Bellini and Akullian and even the present re-
evaluation of that work within the new CEC 2014
guidelines only provide for the understanding that such
information was included in the works analyzed. After
indicating that the analyzed studies contained such
indications, the findings of the original work and of this
re-evaluation of the work report an outcome categorization
of the method and mostly does not report any contextual
caveats that may be relevant. In practice, the methodology is
most typically categorized in general and not specific to any
diverse set of differences within an overall population. For
example, within the three articles used to indicate that VM
be categorized as potentially EBP in the re-examination
here, five children (ages 7-11) experienced their interven-
tion in a clinical setting, one (aged 12) in a school setting
and four (ages 3-6) in both a home and school setting. The
question becomes: For whom is the finding based? For
whom is the citation being used as evidence that the
particular intervention of VM is potentially EBP? While
surely the CEC 2014 standards imply that specific
demographic limiters are specified within the ultimate
classification findings to include only those represented in
the included works, the diversity of the subjects included
within single case designed studies involving children with
disabilities may not be homogenous enough to make a
claim of EBP that is useful for a population subset of
reasonable size.

Of interest, findings of other recent applications of the
CEC (2014) standards are worth review. Considering a
recent application of the new CEC standards of EBPs to
another method and population of subjects, Losinski,
Wiseman, White, and Balluch (2016) conducted a meta-
analysis of VM interventions for reducing challenging
behaviors for students with EBD. These authors applied
the CEC 2014 quality indicators to the body of found
literature that was applicable to their population and
method but found that “none of the 12 included studies
(within their analysis) met all the quality indicators set forth

by CEC” (Losinski et al., 2016, p. 243). Faced with this
reality, the authors were forced to conclude that VM as
applied to the reduction of challenging behaviors for
students with EBD “requires more systematic replications
before (the method) can be considered an evidence-based
practice” (Losinski et al., 2016, p. 250). Interestingly,
Losinski et al. noted that CEC quality indicators 3.1
(description of intervention agent), 3.2 (description of
training and qualifications), and 5 (implementation fidelity)
were most frequently missing from their analyzed studies.
These are the very same indicators with which the majority
of studies analyzed in this re-analysis of Bellini and
Akullian’s work also did not meet. This would suggest the
possibility that these quality indicators may be lacking in
research designs across populations of focus, at least with
regard to video modeling interventions. Further analysis of
different interventions and different populations is needed
to identify if these trends go beyond what is being revealed
in this work.

LIMITATIONS

Important to this work is that one should not view these
findings as calling into question VM as an EBP when
applied to support students with ASD. Several articles have
been published previous to and since the 2014 standards
were adopted that examine VM in various forms and as
applied to various populations and outcome skills across
contexts. The body of work published since the Bellini and
Akullian (2007) is extensive and thus current publications
regarding VM as an instructional approach to teaching
students with ASD should be used in determining the
current evidence base of VM for this population of students.
This work sought to examine changes in EBPs standards
and how changing standards may impact the classification
and possible choice to use any specific practice. VM was
used only as an exemplar instructional practice upon which
to explore the concepts and practicality of employing the
notion of EBP within special education’s predominant
single case designed literature base.

We further acknowledge that debate exists concerning
the utility of a meta-analysis (a deductive approach) being
applied to single case research (an inductive approach) at all
(Horner et al., 2005). This current work adds to this debate
by examining changing meta-analytic protocols and finding
that such changes may affect meta-analytic findings over
time. This work does not support or detract from this
debate but rather seeks to add information to the relevant
literature.

FUTURE DIRECTIONS

The findings from Losinski et al. (2016) and the current
work may cause one to question what impact new standards
have on an old evidence-base. Are those practices that were
once considered EBPs no longer evidence-based if they do
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not meet the new standards? In the case of video modeling,
clear positive outcomes over many studies and many years
would not intuitively appear to be invalid. A clear shift in
the knowledge base as it relates to EBPs has occurred and
indeed represents the essence of ongoing attempts to
further define best practices regarding research to practice
over time. It is critical to point out that because a practice
does not meet the standards to be considered an EBP by any
given set of criteria, it does not mean the practice is
necessarily ineffective (Cook & Odom, 2013). On the
contrary, it suggests that more high-quality research needs
to be conducted on that practice to further demonstrate its
effectiveness.

Some questions still remain: Are we possibly restricting
teaching practices that might be effective at the level of the
individual learner by moving to any mandate to use only
EBPs? Does any specific EBP label provide for a list of
acceptable teaching practices that result in greater student
growth than other practices? In practice, are guidelines
regarding criteria for EBP too loose regarding which
demographic context to which a given label is applicable?
Should EBP standards apply across cultures and national-
ities? Surely use of ineffective fad methodologies with no
evidence of effectiveness should be eliminated within
teacher tool kits but the question remains as to how exactly
to define each practice in a way that draws an appropriate
line between useful and non-useful practices at the level of
single diverse individual learners within individual con-
texts.

Atits’ core, single case designs are intended to compare
reactions to an intervention at the level of the individual
subject. Legislation in multiple forms and from multiple
nations have placed an emphasis on defining and refining
easy to use ‘lists’ of teaching methods that are evidence
based. This work suggests that a great deal of further
research, discussion and thought should be conducted that
should examine the following: 1) How do different
published criteria regarding evidence based practices affect
the use of any particular practice by practitioners? 2) To
what extent do current meta-analysis of predominantly
single-case rtesearch literature bases go beyond just
classification of a methodology and refine such classifica-
tions by context and demographics of the studied
population? and 3) To what extent are practice informed
strategies affected by mandated use of evidence based
strategies? These questions represent a need to investigate
not only classification paradigms but the pros and cons of
classification itself regarding EBPs as applied to highly
diverse populations and across cultural and geopolitical
contexts. A great amount of further research that focuses
not only on the use of standards to define individual EBPs
but also that examines the effects of the EBPs designation on
the selection of teaching methodologies needs to occur.
Examination of any relationship between the designation of
a practice as EBP by any particular criteria and actual use of

and effectiveness of a method by practitioners within widely
diverse contexts remains to be examined.
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